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Abstract: 

Summary form only given. We have developed and present here a prototype 
point wireless video system that has been implemented using a combination < 
commercial components and custom hardware. The coding algorithm being us 
of subband decomposition using low-complexity, integer-coefficient filters, sc; 
quantization, and run-length and entropy coding. The prototype system consi 
following major components: spread spectrum radio with interface card and d 
compression board, and an NEC laptop and docking station which provide th« 
slots and control. The compression algorithms are implemented on a board w 
10000-gate FPGA. Prior to implementing the algorithms in hardware, a study 
performed to resolve issues of word length and scaling, and to select quantize 
run length parameters. It was determined that 16-bit precision in the wavelet 
stage is sufficient to prevent under-low and overflow provided that rescaling c 
correctly performed. After processing by the FPGA, the compressed video is ti 
to the PC for transmission over the radio. A commercial serial card (PI Card) | 
synchronous serial interface to the radio. The serial controller chip used by th 
supports several serial protocols and thus the effect of the these protocols on 
a wireless environment can be tested 
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DOCUMENT-IDENTIFIER: US 20040034730 Al 

TITLE: System and device for hot docking and undocking 



Abstract Paragraph : 

A system and device for performing hot docking and undocking operations in a 
docking station without the use of a PCI bridge . A combination of CMOS logic 
circuits functions to generate new PCI signals BUS_IDLE, PCI_EN_REQ, and PCI_SW_EN# 
which operate during docking and docking functions according to a timing 
specification. PCI _EN_REQ is a new trigger signal to initiate hot docking or 
undocking operations, BUS_IDLE indicates the state of the PCI bus (on a portable 
computer) when no devices are accessing the bus, PCI_SW_EN# functions to open the 
PCI bus to connect the portable computers PCI bus to the dock PCI bus. A process 
for using the circuits to accomplish docking and undocking functions is also 
disclosed. 

Current US Classification, US Primary Class/Subclass : 
710/304 



Summary of Invention Paragraph : 

[0002] This invention relates generally to a system for hot insertion and removal 
of portable devices from a docking station or bay. More specifically this invention 
provides a system and device for hot swapping of peripheral devices in a PCI based 
system, and particularly to replacing the PCI Bridge in traditional docking station 
systems, which is capable of detecting the PCI bus state of the portable device, 
sending signals from the portable device to reguest docking or undocking 
procedures, and appropriately isolating the PCI bus on the portable device from the 
PCI bus on the dock during hot docking and undocking procedures. 

Summary of Invention Paragraph : 

[0004] In the field of portable computing, the use of docking stations or docking 
bays as a means to extend the functionality and ease of use in portable computers • 
is well- known. Early docking systems required users to completely power down a 
portable computer before engaging docking or undocking operations with the docking 
station. More recently however, "hot docking" or "hot swappable" systems have 
overcome many of the disadvantages associated with these early docking systems. 
Today, conventional so called "hot docking" systems, which allow for a portable 
device which is powered on (or "hot") to be connected or disconnected from a 
docking station, typically involve the use of a PCI bridge to accomplish connection 
and control functions between the PCI bus of the portable computer and PCI devices 
on the dock. 



Summary of Invention Paragraph : 

[0005] Because of the speed at which PCI busses operate, typically no more than 4 
PCI devices may be operated by a single bus. PCI bridge mechanisms were developed 
to enable larger numbers of PCI devices to be controlled by electrically isolating 
two PCI busses while allowing bus transfers to be forwarded from one bus to 
another. This is accomplished via primary and secondary PCI busses on the PCI 
bridge itself in conjunction with precise timing specifications and control 
software. Given the unique challenge presented in connecting a running system to 
PCI devices on a docking station, the PCI bridge architecture was adopted as a 
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means to accomplish hardware handshaking without compromising electrical components 
in either the computer or dock. Signal pins or proximity detection mechanisms have 
additionally been used to trigger or initiate the docking or undocking sequences in 
the PCI bridge system such that additional protection during insertion or removal 
from the dock is achieved. Once physically connected, all address, data and 
controlling signals of the portable device pass through the PCI Bridge (either on 
the portable device or docking station) such that PCI devices in the docking 
station may be controlled by the portable device. 

Summary of Invention Paragraph : 

[0006] These PCI bridge based docking systems, while addressing the problems 
inherent in early docking systems, add significant cost to the system during 
manufacture as the chips themselves are relatively expensive, and provide 
unnecessary and unused functionality for hot docking & undocking operations. 
Additionally, due to the complexity of PCI Bridge chips (PCI chips are generally 
highly refined ASIC chips which require significant software drivers to control 
functionality) and associated software controls, they take a great deal of time in 
connecting the portable device and docking station during docking and undocking 
operations. In the increasingly price driven market for portable computers, 
solutions for reducing cost in the components and manufacturing processes of these 
devices are highly sought after. Additionally, a simplified hot docking solution 
which allows users to connect and disconnect portable computing devices from a 
docking station quickly, such that minimal time is spent waiting for hardware 
handshaking to occur, would be highly beneficial. Therefore, it would be desirable 
to create a new low cost simplified hot docking system which is able to connect and 
disconnect a running portable device to a docking station more quickly than current 
PCI bridge based systems. 

Detail Description Paragraph : 

[0029] One goal of this present invention is to provide a low cost hot docking 
system that is able to quickly connect the PCI bus of a portable computer to the 
PCI devices in a docking station. The hot docking system of the current invention 
provides a low cost system for use in docking stations and portable computers which 
enables quick and reliable connection of the portable computers PCI bus to PCI 
devices in the docking station by using relatively simple and inexpensive CMOS 
logic gate circuits and new docking and undocking timing sequences. In so doing, 
expensive PCI Bridge chips are not required to enable hot docking functions of the 
system. 

Detail Description Paragraph : 

[0030] FIG. 1 illustrates the architecture of the current system, wherein a 
collection of logic circuits 10 of the current invention are placed on the docking 
station 4 to accomplish the docking and undocking functions traditionally performed 
by PCI bridge chips. Portable computer 2 is shown physically docked with docking 
station 4 via dock connect 12. A main object of the current invention is to control 
PCI devices in the PCI slots 14 using the PCI chipset 6 on the portable computer 2. 
The circuits 10 in conjunction with bus 8 allow for electrical isolation of 
portable computer and dock during docking and undocking, as well as providing 
hardware handshaking functions to enable operation of the PCI devices on the dock. 

Detail Description Paragraph : 

[004 6] Because no PCI bridge is employed in the current invention to generate a 
clock signal, a clock buffer (can be from the main PCI clock) which is able to tune 
the clock skew from input to output is necessary to adjust system timing 
appropriately. Additionally, to further finely adjust system timing for smooth and 
error free operation, appropriate trace lengths should be designed on the printed 
wiring boards embodying components of the docking station, including the circuits 
of the current invention. Both adjustments to clock skew tunability and routing 
trace lengths are subjects of design consideration which are well known and 
commonly practiced in the field of circuit design. Those skilled in the art will 



h eb bgeeefc e b 



e ge 



Record Display Form 



Page 3 of 4 



appreciate the nature of such considerations and be able to design elements 
appropriately in light of product requirements, manufacturing tolerances, and cost 
concerns . 

Detail Description Paragraph : 

[0050] It will be helpful in explaining the operation of circuits in the present 
invention to examine the process flow governing both docking and undocking 
operations. Looking now to FIG. 2, initial state 30 is shown as a system state 
during normal operation of the portable device. In this state no docking or 
undocking operations are in progress. In state 31, the microprocessor of the 
docking station is waiting for docking or undocking operations to occur. Once a 
docking operation begins (ie. The portable computer is placed in the docking 
station) the BIOS of the portable computer generates a docking operation command 32 
to the microprocessor of the docking station. Once received, the dock 
microprocessor triggers the docking sequence 34 by setting PCI_EN_REQ=1 and REQ#=0 . 
The system cycles an additional clock cycle if PCI_EN_REQ=0 until PCI_EN_REQ=1 . The 
logic circuits of the current invention then check the PCI bus idle status 36 until 
BUS IDLE=1. If BUS IDLE=0 the system must cycle another time. Once the bus is idle, 
the bus switch on the portable computer is opened 38 by using BUS_ IDLE=1 signal to 
preset the REQ#=1 which enables PCI_SW_EN#=0 . When both REQ#=1 and PCI_SW_EN#=0 the 
PCI bus is connected and the operating system on the portable computer may rescan 
the PCI devices 40. At this time PCI devices on the dock may be controlled by the 
PCI bus of the portable computer, and at state 31, the dock microprocessor returns 
to waiting for undocking operation from the portable computer. When an undock 
operation occurs (ie. the portable computer begins to be removed from the dock ) the 
portable computers BIOS will generate an undocking command 42 to the microprocessor 
of the dock . Upon receiving the undocking command, the dock microprocessor triggers 
the undocking sequence 4 4 by setting PCI_EN_REQ=0 and REQ#=0. The system cycles if 
PCI_EN_REQ=1 until PCI_EN_REQ=0 is set. The bus idle status is then checked 4 6 by 
system logic circuits until BUS IDLE=1. If BUS IDLE=0 the system must cycle until 
BUS_ IDLE=1 . The bus switch on the portable computer is then closed 48 using 
BUS IDLE=1 to preset REQ#=1 which enables PCI_SW_EN#=1 . When both REQ#=1 and 
PCI_SW_EN#=1 the PCI bus on the portable device is disconnected and the operating 
system rescans the PCI devices 50. At state 31 once again the dock microprocessor 
is waiting for docking operation from the portable computer. 

Detail Description Paragraph : 

[0051] Looking now to FIGS. 3 and 4, the timing of the system (corresponding to the 
process flow shown in FIG. 2) in relation to the system clock for both docking and 
undocking is shown. FIG. 3 illustrates the timing specification for docking 
operations. At time 60, PCI_EN_REQ is triggered high indicating a system request to 
connect with the dock . The REQ# is triggered low at time 62 to trigger system 
circuits to generate a bus request according to the PCI specification. When the bus 
is detected as idle by the system circuits, BUS IDLE is set high at time 64 
indicating that the bus switch may be opened. Before the bus is opened however, the 
bus reguest signal is disabled by setting REQ# high once again at time 66. This 
prohibits the PCI bus on the portable device from granting bus requests during the 
dock operation. PCI_SW_EN# is triggered low at time 67 and the PCI bus of the 
portable computer is opened to connect to the PCI bus of the dock . Time 68 
indicates the passage of clock cycles (approximately 16 cycles in the preferred 
embodiment), after which BUS_ IDLE# is triggered low granting ownership of the PCI 
bus to the system arbiter. 

Detail Description Paragraph : 

[0052] FIG. 4 illustrates the timing specification for undocking operations. At 
time 70, PCI_EN_REQ is triggered low indicating a system reguest to disconnect with 
the dock . The REQ# is also triggered low at time 72 to trigger system circuits to 
generate a bus request according to the PCI specification. Once again, when the bus 
is detected as idle by the system circuits, BUS_ IDLE is set high at time 74 
indicating that the bus switch may be closed. Before the bus is closed however, the 
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bus request signal is once again disabled by setting REQ# high at time 76. This 
prohibits the PCI bus on the portable device from granting bus requests during the 
undock operation. PCI_SW_EN# is triggered high at time 77 and the PCI bus of the 
portable computer is closed to disconnect the PCI bus of the dock . Time 78 
indicated the passage of clock cycles (approximately 16 cycles in the preferred 
embodiment), after which BUS_ IDLE# is again triggered low indicating ownership of 
the PCI bus to the system arbiter. 

CLAIMS : 

I. A system for hot-coupling and hot -decoupling of a PCI device in a first device 
and a PCI bus in a second device without powering down system power in the second 
device, wherein at least one of the first and second devices includes a PCI bridge, 
said system comprising: a logic circuit provided in at least one of the first and 
second devices, said logic circuit generating a first signal for controlling hot- 
coupling of the PCI device and the second signal for controlling hot-decoupling of 
the PCI device and the PCI bus independent of control of the PCI bridge ; and 
control means for controlling coupling and decoupling of the PCI device and the PCI 
bus based on the first and second signals independent of the PCI bridge . 

10. A method for hot-coupling and hot-decoupling of a PCI device in a first device 
and a PCI bus in a second device without powering down system power in the second 
device, wherein at least one of the first and second devices includes a PCI bridge, 
said method comprising: providing a logic circuit in at least one of the first and 
second devices, said logic circuit configured to generate a first signal for 
controlling hot-coupling of the PCI device and the PCI bus independent of control 
of the PCI bridge, and to generate a second signal for controlling hot-decoupling 
of the PCI device and the PCI bus independent of control of the PCI bridge ; and 
controlling the coupling and decoupling of the first and second devices based on 
the first and second signals independent of the PCI bridge . 

II. A docking device for hot docking and undocking a portable device that includes 
a PCI bus and a PCI bridge without powering down system power in said portable 
device, said docking device comprising: a logic circuit generating a first signal 
for controlling hot-docking of the portable device in which the PCI device is 
coupled to the PCI bus independent of control of the PCI bridge, and generating a 
second signal for controlling hot-undocking of the portable device in which the PCI 
device is decoupled from the PCI bus independent of control of the PCI bridge ; and 
control means for controlling the coupling and decoupling of the PCI device and the 
PCI bus based on the first and second signals independent of the PCI bridge . 
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REPRESENTATIVE-FIGURES : 1 
ABSTRACT: 



A system and device for performing hot docking and undocking operations in a 
docking station without the use of a PCI bridge . A combination of CMOS logic 
circuits functions to generate new PCI signals BUS_IDLE, PCI_EN_REQ, and PCI_SW_EN# 
which operate during docking and docking functions according to a timing 
specification. PCI _EN_REQ is a new trigger signal to initiate hot docking or 
undocking operations, BUS__IDLE indicates the state of the PCI bus {on a portable 
computer) when no devices are accessing the bus, PCI_SW_EN# functions to open the 
PCI bus to connect the portable computers PCI bus to the dock PCI bus. A process 
for using the circuits to accomplish docking and undocking functions is also 
disclosed. 
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ABSTRACT: 



A method and apparatus for hot-docking is disclosed. In one embodiment, a portable 
computer system includes a bus bridge and a bus coupled to the bus bridge. The bus 
may have one or more peripheral devices or peripheral interfaces coupled to it. The 
bus may also be coupled to a docking interface having a bus switch. The bus switch, 
when closed and the computer is coupled to a docking station, may couple the bus to 
a peripheral interface in a docking station. The bus switch may close responsive to 
docking, thereby completing the electrical coupling of the bus to the peripheral 
interface in the docking station. The closing of the bus switch may be controlled 
by the docking interface such that operations on the bus are not interrupted during 
the docking procedure. 
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